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Guest Editorial
The idea of a special issue on Biomechanics in Physiotherapy and Rehabilitation arose in the spring of 1999, while I was
spending a sabbatical year in the Department of Rehabilitation Sciences, at the Hong Kong Polytechnic University. Dr. Gabriel
Ng and I have put together in this special Millennium Issue peer-reviewed works from leading international groups on various
aspects of applied biomechanics as related to the clinical environment. Our goal was to have the special issue prepared and
published within one year, ie, by the early this summer.
Mobility and mobility impairment was chosen as the central theme of the issue, being one of the closest links between
biomechanics and physiotherapy. The five articles present or make use of technologies which are well substantiated by previous
theoretical research and are further developed for the advancement of diagnostics and/or treatment. Functional electrical
stimulation (FES) is a relatively young and growing interdisciplinary field, in which biomechanics and physiotherapy are a
major component. Essentially, it involves the electrical stimulation of muscles that have been deprived of nervous control—
such as occurs in paralysis resulting from trauma. The purpose of artificially stimulating the muscles is to provide muscular
contraction and produce functionally useful movements. It is for this use that FES can also be referred to as a neural prosthesis
or orthosis.
Three of the papers in this issue are related to the field of FES. The initial phase of the application of FES is to train the
muscles, which have previously suffered from disuse atrophy, so as to restore as much as possible of their force-producing
capacity. During this phase, muscles increase both in their dimensions and strength. The first of the papers presents methods
to quantify muscle strength and geometrical changes in a paralysed muscle treated by FES. Studying the overall changes of
the paralysed muscle provides a better insight into the force-producing capacity and adaptation of the neuromuscular system
that follows training by FES. These methods should enable the scientific and clinical communities to monitor the rate at which
muscles transform as a result of specific FES training regimes.
A major problem in FES is control, because the human body and the stimulation device have to combine and operate
together as one system. An additional factor necessitating control is the fact that the muscle fatigues during its activation, changing
the conditions of activation. In able-bodied individuals, both the mechanics (human body) and control system are natural.
In FES, while the mechanics are natural, control is artificial. In robotics, both the mechanics and the control systems are artificial,
allowing to systematically design principles of robust control. The second paper of this issue combines the principles of robot ics
with principles of natural control used for walking in able-bodied individuals. The results of this study should help to transfer
the research results in the field of FES into daily usable assistive devices.
The third paper deals with gait analysis, one of the most common means to quantify mobility. Many elements are involved
in the ability to walk, including ranges of motion of the joints, joint torques, external forces acting on the body, muscle activations
and latencies, sequencing and control. The parameters investigated in the third paper were of a kinematic nature and the
population studied was a group of Chinese children in Hong Kong. The results presented should serve as a reference for
future comparison with pathological gait patterns.
The fourth paper brings us back to the field of FES. While discussing the requirements for a modern stimulation system,
the authors present their own development of an enhanced FES system, suitable for both clinical and research applications.
They also demonstrate the stimulator’s capabilities for restoration of walking, by making use of gait analysis techniques.
The last paper in this issue revives previous immature attempts in the literature to use muscle vibration techniques as
a means for quantifying muscle effort. A question of special interest is how muscle vibration signals, referred to as a vibromyogram,
sometimes as muscle sounds, acoustic myogram, sound myogram or phonomyogram, compare to the electromyogram. In
an attempt to provide an answer to this question, the authors in this study have described experiments made on the elbow
extensor muscles. The results presented indicate good prospects for the vibromyogram technique at high ranges of voluntary effort.
Finally, I would like to take this opportunity to thank Editor Dr. Ng for asking me to act as a Guest Editor for this special
issue. I was most impressed by the excellent work Dr. Ng is undertaking to keep the high standards of the journal and his
immense efforts to enhance the scope of its recognition. It has been a great pleasure to work with him on this project, as
well as to spend a complete year in the same department in Hong Kong.
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